The N-terminal A domain of Staphylococcus aureus fibronectin-binding protein A binds to tropoelastin.
Staphylococcus aureus is an important human pathogen. Its virulence factors include a variety of MSCRAMMs (microbial surface component recognizing adhesive matrix molecules), each capable of binding specifically to the host extracellular matrix. The fibronectin-binding protein, FnBPA, has been shown previously to bind immobilized fibronectin, fibrinogen, and alpha-elastin peptides. Here we show that region A of FnBPA (rAFnBPA) binds to recombinant human tropoelastin. Binding occurs to three separate truncates of tropoelastin, encompassing domains 2-18, 17-27, and 27-36, signifying that the interaction occurs at multiple sites. The greatest affinity was for the N-terminal truncate. We observed a pH dependency for the rAFnBPA-tropoelastin interaction with strong, nonsaturable binding at low pH. The interaction ceased at higher pH. These data support a model of surface-surface interactions between the negative charges present on rAFnBPA and the positive lysines of tropoelastin. A protein lacking the negatively charged C-terminal fibronectin-binding motif of the A domain of FnBPA and another construct lacking subdomain N1 were both capable of binding immobilized tropoelastin with a lower affinity. The binding properties of five site-directed mutants of rAFnBPA were compared with wild-type rAFnBPA. There was no decreased affinity for immobilized tropoelastin, in contrast to the defective binding of these mutants to alpha-elastin and fibrinogen. The data indicate novel interactions between tropoelastin and FnBPA that include the use of surface charges. These results demonstrate that FnBPA is capable of directly binding tropoelastin prior to its incorporation into elastin.